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Introduction 



The electrocardiogram (ECG or EKG) is a special graph that represents the electrical 
activity of the heart from one instant to the next. Thus, the ECG provides a time-voltage chart 
of the heartbeat. For many patients, this test is a key component of clinical diagnosis and 
management in both inpatient and outpatient settings. The device used to obtain and display 
the conventional ECG is called the electrocardiograph, or ECG machine. It records cardiac 
electrical currents (voltages or potentials) by means of conductive electrodes selectively 
positioned on the surface of the body. 

This book is devoted to explaining the basis of the normal ECG and then examining the 
major conditions that cause abnormal depolarization (P and QRS) and repolarization (ST-T and 
U) patterns. 

Why is the ECG so clinically useful ? 

The ECG is one of the most versatile and inexpensive of clinical tests. Its utility derives 
from careful clinical and experimental studies over more than a century showing the following: 

• It is the essential initial clinical test for diagnosing dangerous cardiac electrical 
disturbances related to conduction abnormalities in the AV junction and bundle branch 
system and to brady- and tachyarrhythmias. 

• It often provides immediately available information about clinically important 
mechanical and metabolic problems, not just about primary abnormalities of electrical 
function. Examples include myocardial ischemia/infarction, electrolyte disorders, and 
drug toxicity, as well as hypertrophy and other types of chamber overload. 

• It may provide clues that allow you to forecast preventable catastrophies. A good 
example is a very long QT(U) pattern preceding sudden cardiac arrest due to torsades de 
pointes. 

Physiological anatomy of the heart : 

The heart is a hollow muscular pump situated in the left side of the thoracic cavity partly 
behind the sternum, consisting of 4 chambers : 2 atria and 2 ventricles. 

The heart is covered externally by epicardium ( which is the visceral layer of the 
pericardial sac). The inside cavity of the heart lined by endothelial layer called the 
endocardium. An intermediate muscular layer lying in between the epicardium & endocardium 
known as the myocardium. 
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Physiology of Cardiac Muscle : 

The heart is composed of three major types of cardiac muscle: 
atrial muscle, ventricular muscle, and specialized excitatory and conductive muscle fibers. 

The atrial and ventricular types of muscle contract in much the same way as skeletal 
muscle, except that the duration of contraction is much longer. Conversely, the specialized 
excitatory and conductive fibers contract only feebly because they contain few contractile 
fibrils; instead, they exhibit either automatic rhythmical electrical discharge in the form of 
action potentials or conduction of the action potentials through the heart, providing an 
excitatory system that controls the rhythmical beating of the heart. 

The cardiac muscle has certain special properties which are : 

1. Rhythmicity: ability of the heart to beat regularly at constant rate. 

2. Contractility: ability of the heart to contract and push blood into circulation. 

3. Excitability: ability of the cardiac muscle to respond to an adequate stimulus 
contraction. 

4. Conductivity: ability of the cardiac muscle to conduct excitation wave from one part of 
the heart to another. 

In EKG study we are concerned with study of Rhythmicity and conductivity of the cardiac 
muscle. 

we will review a few simple principles of the heart's electrical properties. The central 
function of the heart is to contract rhythmically and pump blood to the lungs for oxygenation 
and then to pump this oxygen-enriched blood into the general (systemic) circulation. The signal 
for cardiac contraction is the spread of electrical currents through the heart muscle. These 
currents are produced both by pacemaker cells and specialized conduction tissue within the 
heart and by the working heart muscle itself. 

Pacemaker cells are like tiny clocks (technically called oscillators) that repetitively 
generate electrical stimuli. The other heart cells, both specialized conduction tissue and 
working heart muscle, are like cables that transmit these electrical signals. 



Sinoatrial (SA) node 




Electrical Activation of the Heart : 



In simplest terms, therefore, the heart can 
be thought of as an electrically timed pump. The 
electrical "wiring" is outlined in Figure. 



AV junction 



His bundle 



AV node 



Normally, the signal for heartbeat initiation 
starts in the sinus or sinoatrial (SA) node. This 
node 

is located in the right atrium near the opening of 
the superior vena cava. 



Right bundle branch 



Interventricular septum 



Left bundle branch 



Purkinje fibers 
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The SA node is a small collection of specialized cells capable of automatically generating 
an electrical stimulus (spark-like signal) and functions as the normal pacemaker of the heart. 
From the sinus node, this stimulus spreads first through the right atrium and then into the left 
atrium. Electrical stimulation of the right and left atria signals the atria to contract and pump 
blood simultaneously through the tricuspid and mitral valves into the right and left ventricles. 

The electrical stimulus then reaches specialized conduction tissues in the 
atrioventricular (AV) junction. The AV junction, which acts as an electrical "relay" connecting 
the atria and ventricles, is located at the base of the interatrial septum and 
extends into the interventricular septum. The upper (proximal) part of the AV junction is 
the AV node. (In some texts, the terms AV node and AV junction are used synonymously.) The 
lower (distal) part of the AV junction is called the bundle of His. The bundle of His then divides 
into two main branches: the right bundle branch, which distributes the stimulus to the right 
ventricle, and the left bundle branch, which distributes the stimulus to the left ventricle. 

The electrical signal then spreads simultaneously down the left and right bundle 
branches into the ventricular myocardium (ventricular muscle) by way of specialized 
conducting cells called Purkinje fibers located in the subendocardial layer (inside rim) of the 
ventricles. From the final branches of the Purkinje fibers, the electrical signal spreads through 
myocardial muscle toward the epicardium (outer rim). 

The His bundle, its branches, and their subdivisions are referred to collectively as His- 
Purkinje system. Normally, the AV node and His-Purkinje system form the only electrical 
connection between the atria and the ventricles (unless a bypass tract is present). Disruption of 
conduction over these structures will produce AV heart block. 

Just as the spread of electrical stimuli through the atria leads to atrial contraction, so the 
spread of stimuli through the ventricles leads to ventricular contraction, with pumping of blood 
to the lungs and into the general circulation. The initiation of cardiac contraction by electrical 
stimulation is referred to as electromechanical coupling. A key part of this contractile 
mechanism is the release of calcium ions inside the atrial and ventricular heart muscle cells, 
which is triggered by the spread of electrical activation. This process links electrical and 
mechanical function. 

The ECG is capable of recording only relatively large currents produced by the mass of 
working (pumping) heart muscle. The much smaller amplitude signals generated by the sinus 
node and AV node are invisible with clinical recordings. 

Depolarization of the His bundle area can only be recorded from inside the heart during 
specialized cardiac electrophysiologic (EP) studies. 



Heart has two types of action 




• Mechanical: Contraction &relaxation 

• Electrical: Depolarization & repolarization 
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Blood supply of the heart through the coronary arteries 



Anatomy of the coronary arteries 



The left Coronary artery: 




It arises from the left sinus of Valsalva and 



passes forwards & to the left in the 



atrioventricular groove for a short distance and 



then divides into two branches: 



Left circumflex 
coronary e.r1ery 



1. The left anterior descending artery: it 

passes downwards in the anterior 
interventricular groove to the apex of the 
heart & then turns backwards to 
anastomse with the posterior descending 
artery. 



Right 
coronary 
artery 



2. The circumflex artery: it continues its 
course in the left atrioventricular groove 
to anastomse with the right coronary. It 
gives several obtuse marginal branches. 



Laft anterior descending 
coronary artery 



The right Coronary artery: 

It arises from the (right sinus) of Valsalva and runs in the right atrioventricular groove to 
the posterior surface of the heart to anastomse with circumflex artery. 

In the back of the heart it gives the (posterior descending artery which runs downwards, 
in the posterior interventricular groove, to anastomose with the anterior descending artery. 

Pattern of coronary supply 

• Balanced circulation: 

The left coronary artery supplies left atrium, left ventricle & anterior part of the 
interventricular septum. 

While the right coronary artery supplies right atrium, right ventricle & posterior part of 
the interventricular septum. 

• Right dominance: 

The right coronary supplies also the posterior part of the left ventricle. 

• Left dominance: 

The left coronary supplies also the posterior part of the septum & the posterior wall of the 
right ventricle. 
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Principles of ECG 



4-uiaJI OlgJia^l^ *L>>sJI 4sJJb ECG Jl J e^aLU jast> jX- ^JScUj* jl 

Electrocardiogram laJJ,,^! 

abj^ : Electro • 
ULflJl : Cardio • 
(graph) Gram • 

v JLqJI 

: l^J ebj^SJ) 

1&L&3J3 S3S ebj^SU) ^Lfli ECG Jl 

relaxed O3SU fjV ECG 4U*^ JJI j^kiJi 

O^LosJ) CxC-ll^ Waves ^-o>>> << iJLfiJ) ^-o>>> Lo Jjui << ebj^ t^-o JizlAl) O^LosJ) << idJpJ) 3) 4)V 



Depolarization wave 



Lead I 



Positive complex 



ECG Jl Jsk^j JJ\ Lead Jl 4-^b l^bJi ^bj^sJi 3J • 
ECG Jl jt#> positive wave ^> « 



Negative complex 




jj?uu-u jji Lead Jl at^i ^^5^ 1^1^51 ebj^sJi 3) • 
jl^> negative wave ^> « ECG Jl 

ECG Jl 

Jj?uu-u jji Lead Jl t^&bai ^bj^sJi 3) • 

) biphasic wave ^> « ECG Jl 
( negative 3 Positive 



thickness of the muscle Jl ^ to> ^lus ECG Jl <^jvij JJI Wavejl 
right ventricle Jl j±f ^1 wave Jl cy> yS\ left ventricle Jl ji| ^1 wave Jl ^> U „ 

right ventricle Jl <> J**) left ventricle Jl thickness of muscleji jSj 
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lead J £ucoj> j-o j^i l^o^ t& wave Jl jl left ventricular hypertrophy J$& U ^l *u jl *jS 

ECG J/ J /?ea/t J/ ^ Llol*? J 

: gruj^tS yJLflj) 4JLop g-o J-obsUb 

Atria • 
Ventricles • 

ventricle Jl fc^* Jjx«j u 
(septum left ventricle 3 right ventricle j-o ventricle Jl ) 

ventricle Jl jM^uo ^b^sJi 

left ventricle Jl $3 „ right ventricle Jl ^ „ septum Jl J Ijlj ^bj^sJi 

septum Jl c^b ^bj^sui 

right Jl Jl left Jl cy> left bundle branchjl J jji ^bj^sJi 0-0 j^b 
^s&scj Lo septum Jl i^r Lo y& 3 „ right bundle Jl j-o (^^^-J septum Jl £>j^ Lo j-ox^ 

septum jl j jji abj^sJi j-o 4^ui waves Jl tup- 3) 

„ bfcbJ^ JJI e^aLU ^JaJLfc 

ECG Jl jt#> J* positive wave ^> « ECG Jl JJI Lead Jl 4-^b l^l^l ^bj^sJi 5J • 
ECG Jl jl^> J^ negative wave ^> « ECG Jl J^o JJI Lead Jl absl t^bsl ^bj^sJi 5J • 

blao JJI 3j3-tflJI j-o Ub bJi^-l 3J 

right Jl Jl left Jl j-o ^Ji abai ^Vjl& 

Orto-JI Jl JU^LN 0-0 Septum Jl J sbj^SJI fi>L*3l ls$ 

( Vi ) Ji^i3 ^ij chest lead Jl 4-^b l^bJi ^bj^sJi 

positive wave 

jjS jLo septum Jl £b thickness of muscle Jl 0% 

hjuS jLo 4JL£ 4^5bJI WaveJI J35o& 

jsL*Jb ^jru-o U5 ( r wave ) Sj£**5 0550^ 

» Jb Sj5^ilJ Luoj 3J 
^jrto-JI Jl JU-«*JI j-o abj^SJI 6b>sjl3 

( V 6 ) ^ij chest lead Jl abal la 
negative wave 
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jsjS jLo septum Ji thickness of muscle Ji 

hjuS jLo <u£ 4^ui wave Ji J35a& 
jsL*Jb ^jru-o 3^ U5 ( q wave ) Sj£**5 0550^ 

right ventricle Jl J septum Jl J ebj^SJ) Lo Jt«j 

right ventricles Jl J jji ^bj^sJi ^ te>u\ waves Jl ^Ji 

„ Septum Jl J JJI *^14>I qJ6 £JaJL& 

( Vx ) ^ij chest lead Jl <L^b l^bJi ^ *bj4$Ji 
c^j bundle branch Jl ) cavity Jl jo^ ^ 6-° ^bj^sJi j'y 
obayi las ( gjl^Ji Jl gilts endocardium Jl 
positive wave <^j$$ 

jru^ jLo right ventricle Jl thickness of muscle Jl 0% 

hjuS jLo a±s* 4^5Ui waveji j35o& 

J5L*Jb ^jru-o U5 ( r Wave ) Sj£**5 0550^ 
Or^-o-JI Jl JU-«*JI j-o abj^JI db>sjl3 

( V 6 ) ^ij chest lead Jl ob-i) b 
negative wave ^jr^s 

jru5 jLo right ventricle Jl £b thickness of muscle Jl 

hjuS jLo diz 4^5Ui wave Jl j35o& 
jsL*Jb ^jru-o 3^ U5 ( q wave ) Sj£**5 0550^ 

Sjr^o waves j-o I09 right ventricle Jl J jji ^bj^sJi jl „ Ub j*^ 

septum Jl c&kj wave Jl J* j*£o „ 14*-^ ECG Jl jl^> U 
right Jl c^b *bj4$Ji & dJ^s septum Jl J jji ^bj^sJi ^ gto sma " r wave in \/ 1 4J jir U5S 
right J jji ^bj^sJb wave Jl cJLoiol^ septum Jl J 4^1© jji ^bj^sJi ^ &*3b q wave eUAS^ „ ventricle 

V 6 £ ventricle 

is^u* „ right ventricle Jl J CuJu*s „ septum Jl J ^bj^sJi u j» 

left ventricle Jl J 

left ventricle Jl J jji ^bj^sJi ^ a^ui waves Jl tu^ ^Ji 

right ventricle JI9 „ septum Jl J JJI *^:>UI 

( \/ 1 ) Ji^i3 ^ij chest lead Jl ^ ^ t^^! ^ 
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abayi las ( ^jLkN Jl gilt^ endocardium Ji c^j bundle branch Ji jSl ) cavity Ji jo^ ^ 6-° ^bj^sJi 

negative wave ^jr^s 

yS\ left ventricleji £b thickness of muscle Ji 

yS\ die &*3tJI WaveJI ij^JJa 
J5L*Jb jua U5 SjruS' ( S Wave ) J55ujb 




:=::=:=1::z::::::::=i: 

iiHimiiHifBiMijiMii 

pis' mi 

■uirillki ii ' 

wsi m\ 
|HJI ■■ 



yy (jb LuOJ 3J 

( V 6 ) ^ij chest lead Ji abai ^ b 
positive wave ^jr^s 

j^i left ventricle Ji £b thickness of muscle Ji 0% 

yS\ die &*3tJI Wave JI ij^JJa 

jsJuJ\j ^jru-o U5 SjruS' ( R wave ) jsSuj* 

4jbi jSb chest leads Jl J* ^JSoj u eH>5^ » ^ ^ 

right ventricle JJ y^i Vi jl 

( r Wave Jl j-o j^J S Jl jl ) 3j$*aJI J JJI JSLSJb ^Lb $J \/ 1 Jl <to^jrL& JJI JSLSJls 

right ventricular pattern 
left ventricle JJ y^i V6JI9 

Sj£*a)l J ,5j JJI J5L*Jb gib 3) V 6 Jl 4-o-a>jryb JJI JSJuJ\s 

( 4jbl jSb o+jju dJ ^i;.ft>3 3^5^-5^ jLo j$5o ^ISo s wave JI3 ) 

/eft ventricular pattern 



Five waves j-o-Lo (^JaJl <mj 

iwcJ/Jb Ujb JJI 

( complex Jb l^xJ Jp ) QRS JI3 P Jl 

T wave Jl ^ 

Atrial depolarization jijilPwaveji • 
ventricular ji jil QRS complex ji • 
depolarization 
ventricular ji jil T wave ji Ujlo • 
repolarization 
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Atrial depolarization ji jil P wave ji 
: (^lr^ atrium jj jiui ^ P wave ji ji „ a^L> ^3 5 
P wave ji j y jLu* atrium ji j jl^o ^! 
P wave ji yS Atrium ji y • 

Multiple P waves before QRS ^jo* ls^ ventricle ji ^> jtf! „ jc6 contraction & atrium ji y • 

absent P wave ^jo* ^! jaji* contraction j,\jL* atrium ji y • 

Atrium jj jiui ^ P wave ji isi 

ventricular depolarization ^lj QRS complex ji 
: ^yA€ ventricle jj <^jJi jiui ^3 
QRS ji es>sA ventricle ji y • 
„ ^ ventricular tachycardia !ju ^5 ajsLLo <us ventricle ji y • 
j^s deformed i^isl* \*> QRS ji <^yl « ventricle ji ^> 4«JUs arrhythmia ji ^ 

QRS ji j y ou ventricle ji j jl^^ ^! 

T wave ji ajtf 
Ventricular repolarization ^lj^ 

atrial depolarization 5! Atrial contraction a^L> j 3 ! 
ventricular contraction 3 ) ventricular depolarization ^ 
ventricular relaxation 3 \ ventricular repolarization ^ 

Atrial repolarization 1^1 jaJi j 0*95 a*^ <us 
which is small and masked by QRS complex 

l^l QRS J) ojtf jLk 

( & te^tizstt a^w^i a^4i aj^jAi ) A.V. node ji d) 
PR interval 1^1 a^u* ECG ji J jio* 
A.V. nodal conduction ji ji* <^ PR interval ji 
A.V. node ji j\p J ^jop y ^is^ 
PR interval ji *Xa> j y jLu* 
A.V. nodal conduction ji ji* PR interval 
A.V. nodal block ^ heart block ojop <ls 0550 u j$kj Uuk 
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??? ECG Jl jl^ 6t*>£ 

: 3jL^ ( dihi^o bl^j j-o „ ^jgJLU J OljrcolSUb „ ^A3J\ hj£ jis^^d ) 12 leads dJ ECG Jl 

Limb leads • 
Chest /eads • 

: ^jlo 4-^3 ( <s\Js>y\j )$La$Lj ) Limb leods 
( ffihSi ^jiu jl^>JI (Jiji ^^u-ci) ) ( J^sixj j&jk jdua$A ) Bipolar ^ 
( 4k&> ju^ <:bj4$ui o^t) ( ^li J^5^ ) Unipolar ^ 

: SjU „ Bipolar limb leads Jl 
( both upper limbs Jl u &s b ) LI ^ 
( right upper limb and left lower limb otn 10 b ) L2 ^ 

( left upper limb and left lower limb & ^ j^ji b ) L3 V 

: & 5jU „ unipolar limb leads Jl 
( ULflJl ^uS^Ji a^yi b ) ( right arm Jl j& augmented voltage b ) aVR S 

(left arm Jl augmented voltage ^UOaVL S 
( left foot Jl j& augmented voltage j& ) aVF V 

Chest leads 

( ^Lo! precordial leads <jii)i „ chest wall Jl i$ia^ 

6 chest leads ^ 
( VI, V2, V3, V4, V5, and V6) ^ 

ECG Jl jl^> J-*^ 3^ „ JJI JIJ-JI ^ ^$^6 
<wJLaJI ^a>j 4Sj3 j^U- Iftvlhlj cbj^JI Jj?u«j3 jLuiVI ^u^o Jja$jub d^Lut) q£> SjLp ECG Jl 

ECG dlo*sl& JJI jgukAJJ ^IjJsl Jx- jl^il gJjl bJiic- J5^> 

( „ ^3-1 „ ji^5l „ j^l ) 

jQgbttJl jjuo Jx- I^aSjCo 6 leads Ujulc- ^5^-03 

^JLoJI JuJI Js. 
^juaJI JlJI Jx- ji^yi 
^ju*JI Jj>jJI ^>yi 

( j-sVI <w*3b?JI (Jx- bbl.U.a^>3 jb „ ju^VI <w*3b?JI Jx- bbb^a^3 elj^ua „ 3j£jcdJ3 ) 

: jSftf i$*Sju> chest leads JJ 
Right 4 th space adjacent to the sternum : Vi > 
Left 4 th space adjacent to the sternum : V 2 > 

( PagellO 
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Between V 2 and V 4 :V 3 > 

Left 5 th space mid clavicular line : V 4 > 

at same horizontal level of V 4 but at anterior axillary line : V 5 > 

at the same horizontal level of V 4 but at mid axillary line : V 6 > 

... jjjs Dextrocardia Ji ^3 o^b- J xlJ\ & s4>> c£** ^ chest leads <us 

as V 3 but on right side : V 3 R > 
as V 4 but on right side : V 4 R > 
as V 5 but on right side : V 5 R > 
as V 6 but on right side : V 6 R > 

heart ji j *jS section Uj^ $j 
\/ 1 and V 2 dii^o Right ventricle ji j! • 
V 5 and V 6 <di$ left ventricle j\ 3 • 
V 3 and V 4 <dis Septum j\ 3 • 
Vi and V 2 J ischemia ji « ischemia <us ^ right ventricle ji u 

V 5 and V 6 Uj* <>j$^ ^1 a^ui ci^iai ischemia <us left ventricle ji u 

topographism 1^1 &>i^ <us 
leads of ECG Jb Wall of the heart Jl ^ s>u ^3 



Leads 


Wall 


II - III - aVF 


Inferior 


1-aVL 


High lateral wall 


Mi- Mi 


Septal ( antro-septal) 


v 3 -v 4 


Strict anterior 


v 5 -v 6 


Low lateral 


V! - V 3 R V 6 R 


RV free wall 


Louis Leads 


Atrial Activity 


N.B. posterior wall potentials are recorded in the anterior leads as a mirror image for 
waves provided to be drawn in the posterior leads because posterior leads are 
technically difficult to be made. 



m topographism La <iL^l U 
wall Jl Ji& 3) artery Jl li& ji| Leads Jl <^l*> 
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ECG Graph paper 



^J&> 3j^5 OLssjj-o q£> SjLc- ECG Jl 

( jij^Jb <Lma£-$ J^laJb 4.4u^3- ) 

voltage %}&^\ • 
duration b • 

dt/rat/onj/ 

ECG Jl %9 
J 25 mm dj^ja* 
» J^i 

0.04 CJ9 Ju>l jr^ail £Jj4>l 

iJli 0.20 = 0.04 X 5 = jru&l &J 4>J 
( ajQ 1/5 ) 

4aJjJI ,J juS g>y> 300 = ( 4aJjJI J Jl^l SJi£ ) 60 X ( J SjruSJl Ol*Jj4>l SJi£ ) 5 

4aJjJI J jr^ao g^j-o 1500 = ( 4aJjJI J Jl^l SJi£ ) 60 X ( J Sjr^aJI Ol*Jj4>l SJi£ ) 25 

Voltage Jl 

1 mV signal U ti\ *<^> ECG Jl jt#> 

( J$iaJb Obt>j-o j^Lc- (^JLs^ ) 10mm bfcjJtS dJlob iwJi)) ^a>j Jx- lfc-0J>j0 

Standard Jl (2 big squares LlU^^ lmV J5 jl ) Caliberation t^i *>l^ <|jts 

half caliberation bja^<us 

^JLaJi ^a>j j-o ^jJI js* Ijlp- SjruS' waves Jl 3) l^ioAb ^3 one big square ULo-ao CJ3S j-o j^i^ji $i 

double caliberation bja^<us 
4 big squares IlU^j CJ3S ^ j^i 3) 



EGG Graph Paper 




0,20 sec 
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Comment on ECG 



: eL&l bj*s> J&> ECGJI J (jlsJL> 



1. 


Rhythm 


2. 


Rate 


3. 


Axis 


4. 


P wave 


5. 


P-R interval 


6. 


QRS complex 


7. 


S-T segment 


8. 


T wave 


9. 


Q-T interval 



10. U wave 

1. Rhythm 

: cr^>l^ dus £L»b ECG Jl J Rhythm Jl 
55 Sinus or not • 
555 Regular or irregular • 

555 Sinus 4jI ^ysu 

P wave is followed by QRS complex J5 
complex Jl J S Jl 3 R Jl 3 Q Jl ^5 fjV QRS complex Jl ^JSoj u <&! *u jl <uJ ) 

( QUJ Q ^l „ yJOJ R 3I <J*J S ^jLj ^>5Uji 

ventricular complex Jl Jos ^ 
P wave J5& 

555 regular <bl 

Numbers of big squares between each R-R interval are equal 

^Luio « R-R interval JS ^j Cj\juji\ ^ 

55 ^UuLo jr^ R-R interval c& l© oUjj4>i oils' 3) 
rhythm is irregular Jl jl* 

: irregular Jl rhythm Jl IJ1&9 
( Atrial fibrillation Jl ) marked irregularity o£j j£ • 
( extra systole Jl ) occasional irregularity ds^i • 

„ long strip Jl ^> rhythm Jl 
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obj<> 3 j-o j6\ 4^ lead ^) ^ j^jo* „ long strip <us juZ* 
• • ^ ^LuLo R-R interval otn £>^>ki ^ 

2. Rate 

rate Jl J normal ji iiju 
beat per minute « 90 Jl 60 j-o 

tachyarrhythmia « 100 cy> j&\ • 
bradycardia « 60 j-oji) • 

555 rate jl 
„%\ rhythm Jl j^j 

R-R interval otn £>^>ki J* 300 = heart rate Jls « regular rhythm jtf ISI 

( (3^1 li&9 ) R-R interval ^tn 5jj«^l ol»j4>l ^U-L^u^ 1500 3! 

Irregular « rhythm Jl jtf 131 U) 
55 rate jl 

( R-R interval & i^Si\ ol^jii ^ h*>&* ) J* L^JLa 300 
jL^Ji ^5241 ( average Jl 5) mean Jl 300 ) 

iwJUs 15 L^S 4pI§9 „ L >*uo3- L^S 4pI§9 „ 2^L& L^S 4pI§ „ OU-lS Cj^Ij 4-3 (Ja^^SJ) 4-3 Jt£-lb JJI jCLoJ) 3) 

30 JSJ\ oVktl JJ dJL^ ( 15 „ 5 „ 10 ) 
555 4pIs pis' lijti^ 
Obis 

10 30/3 ^ 

eAlblO 4pIs J5 J eAlk!) ^510 UL> 

RR interval jru olsU* 

ja52J 1j3 JJ1 OldLuuo CJLlll Lo OLs2Jj-tl gib \juaj\S) 

'6juS Olxjj-o 9 
3 555 4sLuo ^ ^jb^Ji^ ^3 
555 pis' ^5itl 1% 
3 =9/3 

100 beats per min. ^ 300/3 « fctt JJ) h*>sti>\ 300 g^Lu rate Jl ul> 
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2 (^Ip ^uudl^ 4SL-uo 4sL-uo j\51 Jlp- q^j 

JUu*Jl j-o olsLuo 3 J3I 3 Lead 2 J dJL>3 

© SjrdS' ^j^-l (Jjis d\l£b 

( 6jru5 Ols2Jj-o ^^-o^- SjLc- 4-Jl£N (jl^j 6 ) jru5 gjj-o 30 (J Oby^iil ^Jlc- iwc*a^> j^-o-o 

4jy^ ^4-3 1^3^03 jruS gj-o 30 Jis2& c^* 3 ^ 
10 (J £j\jj&)\ ^J/£>3 

4£J;> J rate Ji dl»LL> 

Obj<5 j^^*^?' ^4-^3 „ jruS^ g^j-o b-oN 

^Uujb heart rate Ji ul> 
ajjJl J 50 = 10 X 5 

->bj^ aJi£ J1C3 yJLoJl ^u>j ClpUj 4^3) I ^jU- l^h^3 gjj-o 30 ta „ bbj3-V I4I3I j-o ^**> 15 5j h <« n Ol& „ dLui3 Jx- Jl^oJ JLL&3 ) 

( ^JJLH 

rhythm Jl rate Jl j& ECG Jl J Jj>jj db) 

„ l^o umo!) 4&>^ 1 JlS^ 4-3 

aVF jl^I3 lead 3! „ 0^)3 lead ^Uj^j 

b b„bb 

aVF b „ 43^3 Jt^ b 

55 4jI Jx- jaJ 

QRS Jl Js- jcLuitb 
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QRS Jl Js. 

( 3j5^Jl Positive « QRS Jl c^J „ Lead J 



positive QRS Jl 
normal b 



j^i^ lead J oJiJ 
positive « QRSjl 
aVF Jl 3 \ lead J 

Positive « QRSjl 
Axis is normal J5& liu 
Axis is normal 

„ j^\s Lead Js* Cu^u 3) 
( c^jJ t^bal ) negative « QRS Jl c^J 

aVF 3! lead J 
positive « QRSjl 

duGszJ QRS Jl 



Right Axis Deviation 

I II III aVR aVL aVF 




„ J^siJ Oty^ QRS Jl 

right axis deviation b liu „ 0^1 J 

QRS Jl Cu& ^ 
positive ^13 lead J 
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negative lead s 

left axis deviation b l% „ JU^ 

&3\ lead lead J&> 

( aVF 5 l ) 

Normal Jl la „ Positive ov^ 1 

positive Lead Cu& $) 
Negative ( aVF 3 \ ) lead e~£J 9 
left axis „ J^h i&fiti Lz^i 
deviation 

„ negative Lead Cu& $) 
positive ( aVF jl) #3) lead c^s 
right axis deviation ^^ yy0 ^\^uj 

© „ ^fc^JLo 

555 axis deviation Jl ^) <bi ^$iiJi J cjLji 3) 
„ Left axis deviation 3 „ right axis deviation 

Normal axis deviation 3 
normal axis deviation 1^1 

Normal axis is not deviated Jl 
right and left axis deviation ^ 



Causes of right axis deviation 


Causes of left axis deviation 


• Children 


• Q waves of inferior Ml 


• Tall thin adults 


• Artificial cardiac pacing 


• Right ventricular hypertrophy 


• Left ventricular hypertrophy 


• Chronic lung disease 


• Hyperkalemia 


• Anterolateral myocardial infarction 


• Ostium primum ASD 


• Pulmonary embolus 


• Injection of contrast into left coronary 


• Atrial septal defect 


artery 


• Ventricular septal defect 


Note : pt. of left ventricular hypertrophy not 




usually has LAD 



Left Axis Deviation 

11 111 
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4. P wave 

Atrial depolarization 

»« 1*4^1 

1 st positive wave before complex 

Lead II and Vi 

Less than (2.5 X 2.5 ) small squares 
4- Width (duration ) : = < 2.5 small square ( < 0.12 sec. ). 
4- Height (amplitude) : = < 2.5 small square ( < 2.5 mm). 

: jrJUi^i l$J P wave Jl 
) Present • 
( 5^5^3-0 jLo ) Absent • 



: ^Ui^i I4J „ 8^3* P wave Jl 5) 
Lead II and V 1 J ( less than 2.5 X 2.5 small squares ) Normal > 

Abnormal > 



555 oVU^Vl 4j| « abnormal « P wave Jl cjIS 3) 
( P mitral ) M shaped .1 
( j&jg gjj-o 2.5 j-o jij^l ) ^Lajj^ P wave Jl jl 
( left atrial enlargement J$& jkb ) left atrial strain Jl oVb- J ^ 



( P pulmonale ) Peaked and high voltage P .2 
j^sua gjj-o 2.5 j-o jtf ) t$J$k P wave Jl c*ja 
right atrial strain ^ 

Pulmonale Mitral .3 

jtjua gjj-o 2.5 j-o jcS'i l^>j^3 t£J$k P wave Jl CJ15 5J 

Biphasic .4 
P wave Jl 0-0 negative ^3 positive o&j 

Mitral ^Normal J$fcj „ 3333) Sjrctf obL> 
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!!!55 OkpJjl 

\l 1 J&. J£U> 

biphasic it&d P wave Jl 



right atrium jl ji* jy/vi 
left atrium Jl jl* jliN ajoJi^ 

555 j/yi activate y SA node Jl 

right atrium Jl 
Left atrium Jl activate o oi^ts 
right Jl J SA node Jl j'v 

555 wave Jls 

right atrium Jl 
555 4JUI wave JI9 
Left atrium Jl 

P wave Jl <>5ji4>i 

( negative Jl :>) „ Positive Jl ) ^ :>) „ biphasic &j 
right atrial strain (enlargement) cji liu „ yS\ Positive Jl $) S 
left atrial strain ( enlargement) liu „ yS\ jji negative Jl ^ S 

(jjrUj) Lead j-o ^£^> j^ls jLo cji 5) la 

absent « P wave Jl ^ 
irregular « rhythm Jl 3) 
AF UL> 

555 regular « rhythm Jl jl* 3) 
P wave ^i>u jLo 3J 
QRS Jl j^J dfeb 

555 4jI (Jx- jaJ 

QRS Jl 

wide « QRS Jl 3) 
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555 wide dj\ 

jjjr^o Ols2Jj-o 3 4s>\jJ ^y^Ml J£<*J) QRS Jl 
( jjjr^ba OlxJj-o 3 ) j-o 

: jLxil liu Wide QRS gjo^ b jLxil liu 

Ventricular tachycardia b • 
Ventricular fibrillation b • 

555 narrow « QRS Jl CuA 

supra ventricular tachycardia b • 
Nodal rhythm b • 

555 ^JLo (Jjij 

rate Jb 

li^ « supra ventricular tachycardia Jl 

*<Jij \Luj Nodal rhythm Jl 

Sawtooth appearance „ *jS UbJ^ CuJJ 

atrial flutter liu 

5. P-R interval 

55 4jI Jif 

AV conduction (physiological delay) 

55 L^J J-ttA^-l 

Lead II 

55 t£>L>liLo 

3-5 small squares (0.12 - 0.20 sec. ) 

hjjjj hjjj „ PR Jl 

QRS complex Jl j/y P Jl J^l ^> &L4>l ^ 

555 P-R interval Jl oVU^l <bi 
(3-5 small squares j-o l^uiio ) Normal • 
( 5 small squares jtf) ) Prolonged • 
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( 3 small squares Jil ) Shortened • 
prolonged « P-R interval Jl ^ o^Ui^l ^$£3 
a>$k « P-R interval Jl ^ .1 
just p rolongation of P-R inte rval 
First degree heart block b 



First-Degree AV Block 




Co\j jik^s a>$k « P-R interval Jl .2 

beat Jl g-o JUj-o jr^il o^sj „ CuIj jr^iil 1 Jl^ 

progressive prolongation of P-R interval until dropped b eat 

Wenckebach phenomena liu 
peace maker « £^*aS « u J^i 1^ 
peace maker jl u yi &>b- ^i ^^jl^rio 



Mobitz Type I (Wenckebach) Second-Degree AV Block 
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If 




1 


iililiiilillilli 



not fixed « P-R interval Jl J .3 
ventricles JI9 atria Jl orn y 
atrio-ventricular dissociation 
6^s>j jo jl*^ ventricle JI9 „ S.A. node y Jl*^ atrium Jl 

„ 

( variable P-R ) „ P-R interval 
( ijji ii& ) QRS complex Jl Jos P wave Jl cj) 5) 







complel 


:e heart block J b 






Third-Degree (Complete) AV Block 
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shortened « P-R interval Jl 
Wolff-Parkinson-White ia* 

A.V. node Jl J impulse JJ delay ^auiaJl 
ventricle JJ atria Jl <> <us ^ impulses Jl accessory pathway <us 
P-R interval Jl giK?A „ normal pathway Jl ^! 

3 small squares <> jsl 

© „ ^fc^JLo 

„ l&ab^o J j^>5^ QRS complex waves Jl 
wide l^l QRS complex Jl jLa « ^jju ojojI complex Jl „ 



X / 


•Short PR 

* Wide QRS 

* Delta Wave (arrow) 





Wolff-Parkinson-White 1^1 J$& jU^ Criteria <us dJjJ 3 

Short P-R interval .1 
( ^jju ojc^i jU^ ) Wide QRS complex .2 

Delta wave .3 

Wolff-Parkinson-Whitejl 0^5^ ^ 

V^JI Jx- ja*^ jLo^-b 

(typeB b ) right ventricular pattern Cu& $) • 
1^3 ( type A b ) left ventricular pattern • 



6. QRS complex 

55 4jI Jif 

Ventricular depolarization 
T Jl l&j^ P Jl l^Ls „ complex Jl 

Right ventricle (V 12 ) • 
Left ventricle (V 5 6 ) • 

first negative wave in the complex « Qwaveji 
first positive wave in the complex « R wave Jl 
( following R ^jV) the negative wave following R « Swavejl 

Q wave Jl 

first negative wave in the complex Jl ^ 
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55 t£>L>liLo 

555 l^-oj^ 

one small square j-o jsl 

555 l ^Q^g- 

i&j^ jji R wave ji jal 

pathological Q i^J Ujo^ &>b- <us 
Deep and wide 
gaWl ECG JI J ^jS y 

myocardial infarction J 

Q wave infraction 
Non Q wave infarction 3 

Q wave ( deep and wide ) oju>j 1S1 
55 fy& l^3l5Lo i^sgj&l ji^jAtl 

anterior infarction «V 12 Ju^ 'M • 

septal infarction « V 3 4 J ji5 isi • 

Lateral infarction « V 5 6 JjtflSl • 

antro-septal infarction « V 1/2 ,3,4 J jtf lil • 

Extensive anterior infarction « V 1/2 ,3,4,5 J jtf H • 

55 Normal ECG J pathological Q ji^j j) ^5^4,1 j-o jj* 

© Je) 

the cavity of the heart « leadofaVRjl 
Qwave Normally aVR 

( aVL Jl au^Ji J pathological Q Jl ^LL* JJI9 ) dextrocardia jL»N liu « pathological Q j&lk* 3J9 

„ zi^y* 

( pathological Q t^l l^s ,kJ3uj S wave JI9 ) J*^* t^l &>jjJ W r wave Jl j&l> UL^l Vi J 

Vi J pathological Q ( deep and wide ) &±s6 y isi 

Lead aVR and V 2 
pathological Q Js* jl*> ^^jlo-o 

— -—f PagelZS^^—- 
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(anterior ) V 2 3 V 2 « infarction Jl J dJ3J 3 

( r wave is too small to be detected Jl 0^3 j£ 4& ) 

pathological Q t^l 

R wavejl 

( only positive in the complex J$& ) first positive wave in complex Jl ^ 

voltage criteria \S ^ 

big squares l**** Jl ^3 j-o 

3 small squares j-o J*!) cjtf 5) ) small squares Jl #si 6-© 
(Vent. Tachycardia Jl 3} RBBB or LBBB Jl oVb- wide complex j**^ 

S wavejl 

first negative wave following R Jl ^ 
Chest leads Jl J S and R wave Jl u <us 

V5 Jjaep lo 4j>Is) j i uoj Jj£i£)J3 Jl j-o 3jru5 IJCJ S Jl • 
V5 J^oop Lo 4j>Is) J«ta£ja, Jl 4-p-L> j-o Sjr^s-o I JlaX> R W3Ve (J J^a^o ^ja^sil^ • 

principles Jl J ytcSJi bjjJ c£**s 
Vi J right ventricle Jl ji©^ r Jl jl 
•••• V 6 J left ventricle Jl ji©^ R JI3 

S in V 2 is > S in Vi • 
S progress from V 2 to V 5 • 
S usually absent in V 6 • 

Waves Jl j-o Ub ju>b 

capital and small ^i^j \^bS 3 

jsuo) ) 5 mm j-o jsi wave Jl £b amplitudejl 5) • 
ii« * 

Small L-9jJ?J c-USo << ( hj^a OlxJj-o j^o^ j-o 

jtf) ) 5 mm j-o jtf) wave Jl £b amplitude Jl 3} • 
capital 

( s -r « jio Small Jl „ R, S « jio capital Jl ) 

Not every "Q/?S" contain "Q","R" & "S", but it may be : 

Monophasic (R or QS) • 




age 
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Biphasic (RS or QR) • 
Triphasic (QRS or RSR') • 

i/yi oLu.Su high voltage ^1 low voltage JL3 jS^M R wave Ji 



< 1 big square (low voltage) 


> 5 big squares (high voltage ) 


• Terminal heart failure 


• Ventricular hypertrophy 


• Cardiomyopathy 




• IHD 




• Obesity 




• Emphysema 




• Pericardial effusion 





7. S-T segment 

Ventricular repolarization 
leads Jl J5 J 

T JI ^blwU JI S JI ^ 



555 S-T segment Jl oVU^l <bi 

Iso-electric line • 
Elevated • 
Depressed • 



iso-electric line JI9 depression Jl 3 elevation Jl £3^3* ^ jU^ 

J point Jl t^-o-J IJlp- lo^-o Zsr\* <3js6 ^ 



J point 

• Point where QRS complex returns to iso- 
electric line. 

• Beginning of S-T segment. 

• Critical in measuring S-T elevation. 



J Point, ST Segment, and T Wave 


T 






ST 


4-H-- 








ST 





iso-electric line Jl 
( T-P line Jl 3) ) P-R Jl J* 
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S-T elevationjl 

555 ( PR Jl O5S0 \$\ ) ST segment elevation j**> JJl 4jI 

Pericarditis • 
Myocardial infarction • 
Prinzmetal's angina • 

„ Pericarditis Jl 
ST segement elevation Jl 
Leads Jl J5 J 

Myocardial infarction 3 Angina 
some leads J I333SL& 

555 ^iji myocardial infarction 3 angina & 

Cardiac enzymes 
infarction Jl J 

„ timing Ji 5 
elevated <uJ S-T Jl c~£f „ ibL. ECG Jl 

myocardial infarction liu 
oij&& AsSii angina Jl 

S-T depression Jl 
555 ST segment depression Jl j**> JJl 4j| 

Digitalis Jl • 
Hypokalemiajl • 

( clinical diagnosis « angina Jl jl^s! ischemia J3S ) angina Jl • 

Myocardial infarction Jl • 
Pericarditis Jl • 
cardiac hypertrophy Jl • 
bundle branch block Jl • 

Digitalis Jl • 
hypokalemia Jl • 
pericarditis Jl • 
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diffuse ST segment depression 

Leads Jl J5 J 

„ jiiLo 4J oiJJb digitalis Jl 
( iso-electric line Jl J point Jl ^Luj ) ST segment depression Jl 

(sagging Lb^o) 

hypokalemia Jl 
serum potassium Jl lab t^s^ 

Pericarditis Jl 
stitchy « pain Jl jb „ clinically t^s^ 

555 some leads 3) 

( clinical diagnosis « angina Jl $ jl*s! ischemia l^Jb J5S ) angina b • 

myocardial infarction b • 
hypertrophy b • 
bundle branch block b • 

V 3 3 V2 3 Vi cr^J^ ^! 

right ventricle Jl c^b Leads Jl J^^ 

ST segment depression jti 
V 3 i V 2 3 V 2 J 
right ventricular hypertrophy Jl ^ 
strain pattern 

r hypertrophy With strain pattern 
secondary changes b^ucu 3) 

left ventricular enlargement 3) 
( 4 J ST segment depression J^*x& 

555 right bundle branch block 3) 
V3 3 V 2 i V 1( | ST segment depression dl**^ 

555 left bundle branch block 3) 3 
— -—f Page [27 > l^-—- 
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V6 s V 5 s V 4( | ST segment depression 



555 4jI dJil ^JiaA liu 
„ ^$uUj ^3) 

rSR' C 0J U 3 c*^-3j cji 3) 

5555 <bl ILj 

Right bundle branch block 



ST segmentjl jaJ (^uUj II 



depressed lyufi) 5) 
right bundle JJ lix> 
right ventricular hypertrophy JJ 3! 

left ventricular enlargement dja* 3) 

^u>Lo CJI (^j-Lszj 

( 4jbi jSb ^b! ^tcub duJ Lo ) left ventricular enlargement c^kii 

^6 3 V 5 3 V 4 jaJ ^uUj ^3) 

ST segment depression ^J^j^ 
left ventricular hypertrophy JJ secondary &g b 

ventricular hypertrophy j^jo^a 3J 
bundle branch block dja^^ 
( clinical diagnosis « angina Ji j^s! ischemia l^u J3S ) © angina lag 

ST segment depression Jl 
555 ischemia J3& ^1 
hypertrophy j^ju^,, leads Jl 
iso-electric line Jl ^ os^t J point Jl „ eUb ^3 
( iso-electric line o&l> J point Jl « digitalis toxicity Jl JUjlj) 

: dJ$ji) JIJ-o* j^oyo 

55 ECG changes j**> Pericarditis Jl ^ijl 
!!!!55 cardiac muscle JJ b ECG Jl jl o^jb l^U 

pericarditis i)\*> jlJ* 
very superficial myocarditis lab^^l 
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8. T wave (Never absent ) 

Ventricular repolarization 
Less than 6 small squares 

55 l^USjl 

l^JLs JJl R wave Jl ( 1/3 ) dJS j-o jri 

55 i^yui^i 

( positive Upright • 

( %Lio ) ( negative wave ) Inverted • 

T wave ( positive ) Jl cjU 5) 

Normal V 

„T Wl** ( 4Jb) Hyperacute V 
hyperkalemia o^b- J 

T wave inverted Jl cjff 5) 
^ui J normal O550 ^>5Lo-o 
1^ ^uJ t^is J T wave inversion JI9 

555 3jru5 l^J J3& 

( CucuJ ) dynamic T t^l ^3 ( Upright ) cJj*j\ 5) 

9. Q-T interval 

T wave Jl Jl QRS complex Jl hjjj 0-0 
( 11 small square ^au ) 0.44 sec = ^slJo 

Long Q-T interval 

Drugs ( many antiarrhythmics, tricyclics & phenothiazines) • 
Electrolyte abnormalities (K + , Ca ++ , Mg ++ ) • 
CNS disease (especially subarachnoid hemorrhage, stroke, trauma) • 

Hereditary LOT • 

10. U wave 
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These waves, usually most apparent in chest leads V2-V4, 
may be a sign of hypokalemia or drug effect or toxicity (e.g., 
amiodarone, dofetilide, quinidine, or sotalol). 



Abnormal ECG 











QRS 
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Chamber enlargement 
Bundle branch block (BBB) 
Coronary ischemia (Ml & ischemia) 

Heart block 
Others 



l 
2 
3 
4 
5 





Normal 


Right 


Left 


II 


RA LA 


RA 

A* 


RA LA 


Vi 


RA 

LA 


7U 

LA 


RA 

"V 

LA 



1. Chamber enlargement 

Atrial enlargement • 
Ventricular enlargement • 

: ji f.oJLb atrial enlargement JI3 
Right atrial enlargement V 
Left atrial enlargement S 

: Ji ^tu&b ventricular enlargement JI9 
Right ventricular enlargement V 
Left ventricular enlargement S 



atrial enlargementji 
atrium JJ ^y^yi jmi ^ P wave Jl jl U5B u^l 
P wave Jl J atrium J 
Lead II and V lt | P wave JJ jiSLa juu^i 
peaked « Pwavejic^^J ^ 

P pulmonal l^l 
r/q/7f atrial enlargement L ^s6 




broad « P wave Jl 
P mitral << t^-o^l ^ ( jjjr^o ct^j- 6-° i^l ) 

/.eft afr/'q/ enlargement L ^s6 
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Mitral ^Normal ^ J$&l> „ h*£*kz* ^333) Sjrc5 oUL 

!!!55 C.-K^l 
Vx ja> 
biphasic P wave Ji 
right atrium Jl jl* jy/yi 
left atrium Jl jl* juji ^13 

555 JtsVi activate y SA node Jl 

right atrium Jl 
Left atrium Jl activate o ch^hs 
right Jl J SA node Jl 

555 wave jii 

right atrium Jl 
555 &jix)i wave JI3 
Left atrium Jl 

P wave Jl josjhX\ 

( negative Jl :>) „ Positive Jl ) :>) „ biphasic ifij 
right atrial strain (enlargement) cji 1% „ yS\ Positive Jl 3) V 
left atrial strain ( enlargement) 1% „ j^i JJI negative Jl 3) ^ 

(jjrUj) Lead j-o ^£^> j^ls jLo cji 3) la 

Ventricular enlargement Jl 
ventricular depolarization Jl Jl* QRS Jl c^jt* u^l 
QRS complex abnormalities JJ Sj$*> J j^k^ ventricle Jl J 

Vi,2,5,6 J QRS ja^jfc 

V 12 <| (j^kl 4- 
r wave yS\ S wave Jl 

y s>6{ 3^j^\ 4- 

s wave j-o j^i R wave Jl 
r wave yS\ S wave Jl c*^ V 12 Jl J* jbjii 

„ (j^JaJI 

Normal Jl Sabj deep « S wave Jl ^ 
^ f Page|31 > |^~—- 
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Simple ECG 



s wave j-o yS\ R wave Jl CuJU V 5 6 Jl ^ 0^3 
normal Jl j-o j^i « R wave Jl ^ 
exaggeration of normal j^ 

3jru5 jLo 3 1 „ 3jru5 Jjb i^Vl^-l J*»a^j> j^-o-o 

exaggeration of normal 4^ j^ jU^ voltage criteria ^ Lb>-ols 
V 2 3J V 2 J 5 big squares j-o J*!) S Jl jl 4- 
V6 £ V 5 J 5 big squares j-o J*!) R Jl jl ± 
7 big squares 3! 0-0 yS\ S + R Jl ts*** 3I -J- 

left ventricle Jl jl atL&o b 
/eft ventricular enlargement Jhi_j^j _b 

j&j left ventricle Jl U 
hypertrophy <us Jj^uj 

555 3J* Lo y 3 alj dtL& 4b*lj JJI ^ JJI Jjb 

Strain ischemia j-o ji&> j^i ii& 

5^ ^jIj ^i idiJi 3 ventricle Jl 3^ 
strain ischemia <>jS 

555 strain ischemia JI^jILJj^ 
depressed ST segment LJjL> ■ 
inverted T wave 3 ■ 

^JLo 6^)3 3 1 ■ 

Left ventricle Jl ^15^ U) 

V 5 and V 6 j 
V 5 andV 6 J Strain ischemia liu 

555 4jI ^JLrj 

Left ventricle Jl j) ^ 

ff right ventricle Jf jf ^fjf d^t,, ^Jo 
V 12 i s wave j^jjJIR wave Jl c*^ 3) 
Normal Jl b 
3) 

V5,6 J r wave j-o yS\ S wave Jl CcJLi 3) 
~ ^ f Page 132 - 
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Innovation H^Ja)) %ti gjyu Simple ECG 

Normal Jl ^ b 

© „ eUb J± 

I can diagnose right ventricle from \/ 1 

l&jt^ V 6 3! l&Jt^J V 5 3! „ l&Ji^) V2 $\ l&Jt^) 
5555 ajj ? jJI Jj* „ yS Right ventricle Jl 

WW 

jl&> right ventricle Jl Ij^ 

555 4jI j-o ,jbt> 

Strain ischemia j-o 

depressed ST segment J strain ischemia Jl tit* 

Inverted T wave 3! 

5555 & 
V 2 3 Vi J 

Vi and V 2 J right ventricle Jl c^b Strain ischemia Jl liu 

V 5 and V 6 J left ventricle Jl c&tejj 

Bi ventricular hypertrophy gjo* ^ 3) 
V 5 and V 6 J j^sj 3 Vi and V 2 J ^ strain ischemia Jl 
ECG Jl cy> bi ventricular hypertrophy jtalk? &>b- & 3 

f>))&J\$ R JI3 S Jl o& JuslOjuj* ijZJ 

exaggeration of normal uibcjilo • 
reversal of normal U) b • 



exaggeration of normal l^sli^V! ^ juxalj* 
reversal of normal l^sliuV 2 i 



NORMAL 



RBEB 



LBBB 




2. Bundle Branch Block (BBB) 

Right bundle branch block • 
Left bundle branch block • 



555 bundle branch block Jl ^ijl <J>*> 

M Jl *Jj^ hJ±\s t^J&j* QRS Jl Js. 

RSR' t^-O-J 

right bundle branch block liu V 2 3 \ \/ 1 J J^X\ CuJJ 
left bundle branch block liu V 6 3 \ V 5 J jiaJLtl Cu& $) 4- 
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Simple ECG 



right and left bundle branch block Jl l% 
Right V 2 i!Vi J RSR' pattern 
left V 6 3! V 5 J RSR' 



shape Jl j-o ... j-o ojuii^i ^ 
direction Jl j-o ... ol&bavi ^> ojukJ > 
voltage Jl j-o ... *bj4$J) ^ ojiii^i^ ^ 

QRS Jl j^l U Ul ^ 
555 4jI j^I 

voltage Ji^ direction Ji$ shape Jl j^i 

shape Jl J& 0^1 
M shaped Jl 8j^i$ l^is^ c*^ 3) 
bundle branch block aja* aa J3& 



direction jl j^j 
555 4j| direction Jl 
\/ 1 and V 2 J 
555 R j^l S Jl 
V 6 3) V 5 J 5 

555 S Jl Jfj j^l R Jl 

reversal of normal c*^ $) 
%Lio direction Jl 



right ventricular hypertrophy & liu 
Normal shape Jl ^ c*^ U>> 



Normal t^uit « direction Jl 



exaggeration of normal ... Sabj 



Left ventricular hypertrophy bjo* jl atL&o la Liu 




555 QRS Jl 0-0 4jI OJukJ bl 
QRS Jl j-o JtS)^ 4jVj OJuai^l 
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555 4jI du*\j {y> 

shape Ji > 
direction Ji > 
voltage Ji > 

shape Ji J abnormality Cu& u>> 
bundle branch block CcJLl (jl»> 
voltage Ji j& direction Ji j& j^i J) j^i^o 
ventricle JJ jSaLo^o bj^sJi 

!!555 y iTs j6 q\S 131 <|)jl tit 

direction Ji jU^ ^lj 4^ 

Normal shape <s>x& j£j 
Normal shape Cu& $) ^ 
%Lio direction Jl cJtts 
555 y y 3 jruS' &J -o ^ direction ji $) 

reversal of normal y^l^lo 
|ji^3 voltage Jl £U) 



3. Coronary Ischemia ( Ml & ischemia ) 




myocardial infarction Jl 



central area of necrosis j^-o 
surrounded by an area of tissue damage surrounded by an ischemic pattern 

pathological Q h$*> J « area of necrosis Jl • 
elevated ST segment hj$*> J j^to « tissue damage <us JJ\ *y*)\ • 
inverted T Jj4k>« ischemia <ui jj\*y*n • 

wave or peaked T 

jS/j infarction aJLai^j^k 
5555 necrosis Jl J* 

j/yi j^j^?^ pathological Q Jl *jS jU^ 

1^31 Once jSJ 

5555 ^^ii^uA Jjb 
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Simple ECG 



Anterior Myocardial Infarction 



Occlusion of the left coronary artery — left anterior descending branch 
ECG changes: ST segment elevation with tall T waves and taller-than- 
normal R waves in leads V s and V 4 ; reciprocal changes in II, III, and aVF 




Lateral Myocardial Infarction 



Occlusion of the left coronary artery— circumflex branch 
ECG changes: ST segment elevation in leads I, aVL, V 6 , and V e ; recip- 
rocal ST segment depression in V,, V 2 , and V ;J 




555 4j) pathological Qjla^lSl 
Old myocardial infarction i^i a/wi j) 
555 4j| a) ^ pathological Q Jl 

{jhjJxjJb to Lbj-OJ^ 

4J5 J Myocardial infarction Jl i^L* JJI a^oJi 
finger print of Ml is the pathological Q 

^sS^d Infarction 4W ^ 
elevated ST segment 
recent Ml « Elevated ST segment 

recent Ml 3! old Ml ut ^ 
topographism Jl J$& ^ 
anterior wall Jl J recent Ml aju* 
Lateral wall Jl J Inferior wall Jl J 
5555 0^ old Ml 

topographism Jl & ^> jb y l%> 
topographism jl J5 sl Ml ^) j 

^§3^ ^^J^ jjgj J^jj^4>l igJulfcJJ JIJuJI 

jiaJLtl ^L^J U 

Elevated ST segment ^ jul^ pathological Q ^jo* isl 

5555 Recent y 5 Old la 

555 jLsiAU-o ^3 gAb 



Infarction j^Ll^ 
jti Jaa^ (^^^u^ <jLo &a jabi jji artery jl 

555 4j| LbLsLO ^ JLol 

4pLo> pis' Infarction <£\ l&L** 

necrosis Jl Ijus 

555 4j) 6Ji^ Jlj Lo jiu 

elevated ST segment 
recent la 
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IjZj ECG Jl dJjjs* 3) ^Js 
jell h*j>\$ pathological Qjl 

JjjLx^ ST JI3 

o-u pathological Q Ujo* ^3 „ elevated ST segment jL^o „ s>So j» 

Once elevated ST segment \su 
Q j^jl^lo ^3 Q ^jo^ lil J*jJ\ recent Ml 
recent anterior Ml 3 Old inferior Ml ^jo* l%> « kJa ^>SLo-o 13! jl 

Old inferior l^J leads • 
recent anterior i^J leads 3 • 
laJs jbto^ y jl^i^ji Lead jl qJ6 $ 

3j-o jU5 JMi> d^^i artery jl jLaajua 

Ischemiaji 

Depressed ST segment 
topographism i^JLsdLbl ^ s ^s 
^ Depressed l^s^i 
lateral ischemia y$ anterior y 5 Inferior ^ jj* 
topographism Jl gib) jU^ 



c 



4. Heart Block 

ECG Jl j-o lfr>qgu*uj L^-l JJI 

Mainly <to juaib hear block Jl 
A.V. nodal block Jl 
i^b- J5 ^ A.V. node Jl 3) 4- 

first degree heart block ^) liu 

ULp-l O3AJ3 J-^3^ l3Lp-l jfCS^ I CiLuS" 3) 4- 

second degree heart block liu 

43Lrj 1>I dJ\sJ> L>) Lo 4jbl3 dLLJls 3) 4- 

4 tt ,i3 go jl*i> ventricle JI3 <t M Ju ^ jl*i> Atrium Jl 
third degree heart block <l^\ \Lo 




Rate: Depends on rate oi underlying rhythm 
Rhythm; Regular 

P Waves: Normal (upright and uniform} 
PR Interval: Prolonged i>0.20 sec J 
QRS: Normal (0.06-0. 10 sec) 



: ^331 cJj heart block Jl *jS jLA^ 
first degree heart block 4- 
second degree heart block 4- 
third degree heart block 4- 



i§ ^JLu>3 <lJ.& dill ^JuC " (^jJ) jl dg-Lo JJI3 JuOjfJI jJ-u> g CuJ ^ 
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Simple ECG 



first degree heart blockji 

ds?\* J5 j^>5^ A.V. node Jl jl jlom JJ) J£ 

Just prolonged PR interval 
Just prolonged PR interval ^JiN ^> J j^-o JJI J5 
first degree heart block Jl l*Ja 3* jji ^ji ii& 

5555 sinus brady cardia Jl <> ^iji <&yL> 
teAu> c^j S.A. node Jl jl hJJ>J\ sinus bradycardia Jl 
4<< hi l^xSLI ^L&uis djp-L?- J5 Jl&wi i wJ LoJJ 3^ 
P QRS T Jl dsj 4sLuo O3SL0 J5L2JI 
first degree heart block JI3 sinus brady cardia Jl &iJl 4jI eU^i u ^ 

definition of first degree heart block Jl 
just prolonged PR interval Jl 




Second-Degree AV Block — Type I 
{Mobitz I or Wenckebach) 

PR intervals become prog ressively longer until one P wave is totally blocked and produces no QRS 
complex. After a pause, during which the AV node recovers, this cycle is repeated. 

, I :, ■■ ,-, .1 I I ™ 



Blocked beat 
X 




Rate: Depends on rate of underlying rhythm 
Rhythm: Atrial] regular; ventricular] irregular 

P Waves: Normal (upright and uniform), more P waves than QRS complexes 
PR Interval: Progressively longer until one P wave is blocked and a QRS is dropped 
QRS: Normal (0,06-0.10 sec> 



second degree heart blockji 
j&\ c^s6 A.V. node Jl 
UL^l o$£j9 J-03J cjl> j6\ Cjuju A.V. node Jl UJ£ 

: 4JLo duS 6^3 

Mobitz one ^l J/Vl ^Ji > 
Mobitz two <t^\ jliN ^l > 
555 6lao 4j| j^o Mobitz one Jl 
progressive prolongation of PR interval until dropped QRS j***^ 

555 4jI ^1*) 

4k*i> J3I cjl^3 A.V. node Jl tit* 

4-JUJb iJbJ) CJL03 
4^5-^ CJls &JUI 

4^3^ C*^Jjfu*)l3 4h<*> CJL03 6d5 Jlsl>3 

J5 olsL4>i L^la Long strip Jl CJL> 
5555 &>\j ju* ^3 RR interval 

Mobitz one Jl li& „ ao* jU^ 
irregular 



LJ_. j I 1 _J — i — j L..I..J....L i J [ : i - ■:■ : ..1 1 I 



C 
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6* dropped beat Ji 
Sj4>b ju^ia jr^ laJs Long strip JI CJL> 




Second -Degree AV Block—Type II 
(Mobitz II) 

Conduction ratio (P waves to QRS complexes) is commonly 2;1 r 3:1 r or 4:1 r or variable. 
QRS complexes are usually wide because this block usually involves both bundle branches. 





Rate: Atrial: usually 60-100 bprn: ventricular: slower than atrial rate 
Rhythm: Atrial: regular: ventricular: regular or irregular 
P Wbvgs: Normal (upright and uniform): more P waves than QRS complexes 
PR Interval Normal or prolonged but constant 

QRS: Maybe normal, but usually wide (>0. 10 sec) if the bundle branches are involved 



Mobitz Two jr^ 
djLxo A.V. node Jl 

Ij^\s jfpi* 13) $>y> atrium ji u J5 b) 

Sjl^-I^ Jjibb b) 4j^Jt> Lo J5 3I 
l^oJLJ system c.lv> ^ 

„ loiaJLo Mobitz Two 

regular drop of QRS 
PPQRST... PPQRST J±X\ ^ 
QRS 4J jll P Jl 5 P J! cru ji^jiA! 

IfruJL* 4 o h < n jLLc- 555 4j1 ds>3$ 

Sjl^I^ ^jlo jpLb l>l #3) J5 cJls A.V. node Jl 



Third-Degree AV Block 



I 



Conduction between atria and ventricles Is totally absent because of complete electrical block at or 
below the AV node. This is known as AV dissociation, 
"Complete heart block" is another name forthis rhythm. 



second degree heart block Jl ojS jU^ 

Mobitz one J3\ Irregular ■ 
Mobitz Two 3* jj\ \sJo Regular ■ 

third degree heart blockji 

jsi^l bj^ls <jLo djLsu b) dLbJls A.V. node Jl 
S.A. node Jb <l*sl> ^ Atrium Jl 

ventricle JI3 
idioventricular rhythm Jb <l*sl> 

duS>\l> Olia^Jl (JJL^-o JJI 3^ 
JJ1 ^ ectopic foCUS 0J5 glla? 

^Lo atrium Jl iJ^bi 

Rate: Atrial: 60-100 bpm; ventricular: 40-60 bpm if escape focus is junctional, ^40 bpm If escape focus 
9s ventricular 

Rhythm: Usually regular, but atria and ve ntrlcles act Indepe ndently 

P Waves: Normal (upright and uniform); maybe superimposed on QRS complexes or T waves 
PR Interval: Varies greatly 

QRS: Normal If ventricles are activated by junctional escape focus; wide if escape focus is ventricular 6 ^ 

q&j±>jy q>j£Jl> — (Jiiu — : ii^jui j-^aaij „ dui .yiaji.ii: jjjui j^yi — jls ^JL>3 cull J-o " ^^jJ) j) hrlo JJI3 ^lojtfl ^ Cuj J 
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jiN P wave Ji 

555 QRS J\ s 

ventricle Ji a^it 
555 ventricle Jl j-o a^lt QRS 4jI *Jjb 
bizarre shaped \^SJ, h^S 

deformed 
A.V. node Jl j-o \^\ $ 
*s narrow normal 1^1 jji j-uw?Ji jsLLtb jU^ 

555 P wave Jl Jt^ ^ P Jl Jos QRS Jl ^ 

LbJL&) (^^JPfeJ j£o-0 „ l^JLi i^jSKO j£o-0 4JLc« (^^JPfcJ j£o-0 dJ^Sl 

third degree heart block Jl ^iji j^L* U) 

555 4jI 4.co- tt .-b 

A.V. dissociation 
atrio ventricular dissociation 
ventricle JI9 atrium jl & u a&u j&$> y 

QRS ji^p ji oru asu* ^ y jubi 
55 ^ijl i^isla QRS JI3 
l^is^ deformed 
Bizarre shaped 

i££ &?-jL*cJI yJLojj qU^J5 J$sLb Ul 
.Mobitz one « All type of heart block are regular except ■ 
. third degree heart block « All types of heart block with normal QRS complex except ■ 

Mobitz one Jl Ijl^ u regular 
(complete heart block l*Ja JJI ) Third degree Jl Ijl^ u normal QRS ^15 

5. Others 

ECG as a Clue to Acute Life-Threatening Conditions without primary Heart or Lung 
Disease 

• Cerebrovascular accident (especially intracranial bleed) 

• Drug toxicity 

S Tricyclic antidepressant overdose, digitalis excess, etc. 

• Electrolyte disorders 
S Hypokalemia 

S Hyperkalemia 
S Hypocalcemia 
S Hypercalcemia 

• Endocrine disorders 
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S Hypothyroidism 
S Hyperthyroidism 
• Hypothermia 



Simple ECG 



How to interpret an ECG 



„ ECG <J$J& U 
Relax and take a deep breath 

Rhythm .1 

55 Sinus or not V 
555 Regular or not S 



Rate .2 

R-R interval c& Sj^i oUu^U ajt* 300 « regular « rhythm Jl $) 
10 J jru* 30 J R waves Jl aji* « Irregular « rhythm Jl $) 

Axis .3 

Normal axis « positive ( aVF 5!) ^x>\ lead 3 Positive Lead c^aJ V 
left axis deviation josu i^jSLj « negative ( aVF 3! ) lead ^ positive lead c*^ S 
right axis deviation j^sw 15*^0 « positive ( aVF 5! ) ^x>\ lead 3 negative ^ lead c^aJ S 

P wave .4 

jiAO gjj-o 2.5 (J jr^SdO gjj-o 2.5 j-o l^>lsL*uo (j^Lullo 

right atrial strain « peaked 3 y$k jr^> 2.5 j-o^icjii^J V 
left atrial strain « ( m shaped ) Uj^ ^ 2.5 j-o jtf J cjU 5) ^ 

P-R interval .5 

complex Jl 4jIju Jl P wave Jl &Iji> j-o ^3 „ Sjr^o ol»^ 5 Jl 3 l^lsLuo j^Lui* 

QRS complex .6 

first negative wave in the complex « Qwaveji V 
first positive wave in the complex « Rwavejl V 
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( following R the negative wave following R « Swavejl V 

^lijjl Lbji^ JJI R wave Jl g^j j-o jii^ „ g^j-o j-o jil „ t£>L>lio Q wave Jl 

^Lfljjl jru5 gjj-o 4.4u^3- Jl Jt^-I^ „ Jbj£> j^sua gjj-o 4j^h) ^UjI j-o „ 1$jL*>ULo R W3Ve Jl 

( ^ U5 ) R wave Jl ^ „ l^uii© S wave Jl 

ST segment .7 
T wave Jl hjjj Jl S Jl ^ ^! u^L*^ 

Ml Jl OVb- (J W 

T wave .8 
absent jsSuUI&j-o^ 

Ulijjl l^JLs JJI R wave jl dJS j-o ji! 3 „ U>j^ Sj£**5 01*^-0 6 j-o Jil „ l^Ulio 



diagnosis JJ J-^j ^i j3b 
oU-3L^yi Jl Ulub „ diagnosis JJ jSaLo^o 3) 



How to diagnose an ECG 



rhythm Jl jl &>b- J^i 



regular 03^ Uj 



irregular b*Ja O3SU 431 j-a^l 3 ) 



555 irregular 03SU 431 4J 

ol>i^ cJj Uj* irregular 

Atrial fibrillation V 

Extra systole b V 

Mobitz one b V 



Atrial Fibrillation (A-fib) 



Rapid, erratic electrical discharge oc-m^s from multiple atrial ectopic feci. 
No organized atrial depolarization is detectable. 

, mm 1 tfit J„, m ^ ^^^^I^^^ ,^Ui au 4 j : 

Irregular R-R intervals 



Rate : Atrial: >350 bpm; ventricu lar: variable 
FdiyHinr Irregular 

P Wav^s: No true P waves: chaotic atrial activity 

PR Interval: None 

QRS: Normal ';0.06-0.10 sec) 



1 



atrial fibrillation Jl 

WW glJl ^ 

absent P aja^tachy u\* 3 irregular 

Normal 555 <bl QRS Jl L) 
Absent P 
Pwave <ii atrial fibrillation 

absent P wave liu ^ 
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( 6jS itej ) fibrillation <us \Luj some time 
\x&kj Absent P Jl ^ 

5555 ^3 gj^w Jjb AF Jl ^Js 

Jl^l ^j! J slow AF tfi^ UL^)3 ,„ rapid <gi 

: Slow AF Jl 

digitalis jl^Lo > 
Beta blocker j±l> > 
Heart block 6i« associated ^ > 
lone AF t^-o-J &>b* gjo^ 0^)3 3! ^ 
slow AF \slj t^b AF Jl I^JL^o J 3 s 
irregular ECG 
With absent P wave 



Premature Ventricular Contraction (PVC) 

PVCs result from an irritable ventricular focus, 

PVCs may be uniform {same form) or multiform (different forms). 

Usually a P-/C is followed by a full compensatory pause because the sinus node timing is not inter- 
rupted. In contrast, a PVC may be followed by a noncompensatory pause if the PVC enters the sinus 
node and resets its timing, enabling the following sinus P wave to appear earlier than expected. 




Rat*: Depends on rate of underlying rhythm 
Rhythm: Irregular whenever a PVC occurs 
P Wav^s: None associated with the PVC 
PR Intel vail: None associated with the PVC 
QRS: Wide i>D.1D sec), bizarre appearance 




econd- Degree AV Block— Type 
JMobitz I or Wenckebach) 

PR intervals become progressively longer until one P wave is totally blocked and produces no QRS 
complex. After a pause, during which the AV node recovers, this cycle is repeated. 





Rate: Depends on rate of underlying rhythm 
Rhyth m: Atria I : reg ul a r; ventri c ular: irr egu I a r 

P Waves: Normal (upright and uniform), more P waves than QRS complexes 

PR Interval: Progressively longer until one P wave is blocked and a QRS is dropped 

QRS: Normal (0,06-0,10 sec) 



Extra systolejl 

tojS iLob 4k*£- jL)\sr &t*9 SI3 

refractory period J l&j^ ^JiN <>:> 
stimlus ^c^iuu y 

CJ15 JJI 4^*xJaJ! 4kpJls 
4Jb^b 4BL**uo JjLu) (jij 

compensatory pause 1^1 
irregular ju&> ^ji Ha jU^ 

irregular l% 

5555 tfllllljj l^S>sJLA> 

ventricular extra systole ^ jji 



Mobitz onejl 

Progressive prolongation of PR 
interval until dropped QRS 
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rate Ji j^i « regular 



rhythm Jl 



: o^s regular U b 
Tachycardia > 
bradycarida > 
tachy cardia Jl aolao JaI&> normo cardia 5) 



Sinus Tachycardia 

The SA node discharges more frequently than in NSR, 




nr 



Rate: Fast (>100 bpm) 
Rhythm: Regular 

P Waves: Normal (upright and uniform) 
PR Interval: Normal (0.1 2-0,20 sec) 
QRS: Normal [0.06-0.1 sec) 



: ovui^i &J i i^j Regular tachycardia 
Sinus tachycardia V 
Ventricular tachycardia V 
Supra ventricular tachycardia V 
Atrial flutter V 

Sinus Tachycardia 
555 Sinus tachy cardia 4jI<^ 

S.A. node Jl 
Peace maker of the heart Jl 

55 ^Ijl ECG Jl li& jjj^Ub 
*ds>jujj 4-c&lo l$i$J ^L&uis 4-c&lo 4^L?- J5 

55 ^Lxxds J5 4jI (jis^ 

P followed by Q.RS T J5 ^ 
PQRST 

4«jju> 1^31 dJbjb Lo J5 j5J 



Ventricular Tachycardia (VTI: Monomorphic 

In monomorphic VT H QRS complexes have the same shape and amplitude. 
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Rate: 100-250 bpm 
Rhythm; Regular 

P Waves: None or not associated with the QRS 
PR Interval: None 

QRS: Wide ^0,10 sec), bizarre appearance 



Ventricular tachycardia 

5555 Ventricular tachycardia 4jI<^ 
ventricle Jl {y> Arrhythmia Jl 
jL>! ventricle Jl lij u 

55 dj) QRS Jl 



^JLu>3 Axlp dill ^JuC " (^jJ) jl dg-Lo JJI3 JuOjfJI jJ-u> CuS^ 
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iiiiiiiiiiiiijl^ huj* 4^109 deformed \L3 
l«iJL» yUl T Jl 3 „ l^cLs yUl P Jl bdShj £>j6 ^Ul QRS Jl j! *>jjJ 

I^lsl) Ij3 4^Lo wide QRS ^jo^ ^b UL> 



Supraventricular Tachycardia [S\ 

This arrhythmia has such a fast rate that the P waves may not be seen, 

P wave bu ried in T wave 



ml 



jn-ff-l-flMfl 



1;, : :. ;;1,.;;L;;1. 
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Rate: 150^250 bpm 
Rhythm: Regular 

P Waves: Frequently buried in preceding T waves and difficult to see 
PR Interval: Usually not possible to measure 

QRSl Normal (0.06-0.10 sec] but may be wide if abnormally conducted through ventricles 



Supra ventricular tachycardia 
supraventricular 4jI<^ 
555 tachycardia 
supra ventricualr 
atrium Jl hrf\k ui b ■ 
A.V. node Jl j-o ui b ■ 

<bi P jl jL>! atrium Jl ^ 

deformed 5555 
P Jl jL>! A.V. node Jl cy> ^ 
( s^\j a^itP jl) Inverted 555 <bi 

Ccpu) j-o 4j>L> P Jl jl ^y^Ml 

Inverted P wave ul> 



CJ^il ^^aaA) (J ^Lo5j bLp-l^ C*^-jJ 133^) vS^ A.V. node Jl jLo e.ccb 

absent 555 <bi P Jl ^ 
Masked by QRS 



Atrial Flutter (A-flutter) 

AV node conducts impulses to the ventricles at a ratio of 2:1, 3:1, 4:1, or greater {rarely 1:1), 
The degree of AV block may be consistent or variable. 



Flutter waves 
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Rate: Atrial: 250-350 bpm; ventricular: variable 
Rhythm: Atrial: regular: ventricular: variable 

P Waves: Flutter waves have a saw-toothed appearance; some may be buried in the QRS and not visible 
PR Interval: Variable 

QRS: Usually normal (0.06-0.10 sec}, but may appear widened if flutter waves are buried in QR.S 



supra ventricular tachy cardia Jl jl 

absent $} Inverted P $} deformed P 

P 

55 dj\ Ul^b 4JIpJI jl l&tL&o P Jl J J\ 

Supra ventricular tachycardia 

Atrial flutter 

555 4jI Atrial flutter Jl 
ds-jMj j<^> atrium Jl 



Innovation 



Simple ECG 



hjvxl) A.V. node Jl 
reduction j**^ 
Atrial beat in mathematical fashion JJ 

jjl^j) atrium Jl 

i££ jLtu-U jLuul 1§J5L^ J5^> 

Atrial flutter JJ specific ^ 

555 atrial fibrillation JI9 Atrial flutter Jl ^ ^! 
Llj regular atrial flutter Jl ■ 
regular jLo atrial fibrillation JI9 ■ 



regular long strip 
tachycardia ^ rate Jl 

555 4jI J&> ja-ob ^5§l 

QRS ji 

deformed b ■ 
Narrow normal b ■ 

deformed 5)0^ 

55 ^jrto UL> 

ventricular tachycardia 
55 Narrow normal 1^3)^ 

P Jl ^ j^l 

0-0 &>b- P wave Jl 
single Loi b i- 
multiple Loi b 4- 

4-Jb Loi b 4- 



sinus tachycardia t£u single l^J 
4fj*uj ^juo ^ QRS T bbjL«j P wave J5 

jUuiti jLl^i multiple P i^J^^Js 
Atrial flutter 
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Innovation ^ H^Jaii %U £>yL> Simple ECG 

Supra ventricular tachycardia ULj J\ 



Regular bradycardia ji 

Sinus bradycardia S 

first degree heart block V 

Mobitztwo V 

third degree heart block V 

Nodal rhythm V 



Sinus Bradycardia 

TheSA node discharges more slowly than in NSR. 




Rate: Slow [<50 bprn) 
Rhythm: Regular 

P Waves: Normal (upright and uniform) 
PR Interval: Normal (01 2-0,20 sec) 
GRS Normal [0,06-0,10 sec) 




Rate: Depends on rate of underlying rhythm 
Rhythm: Regular 

P Waves: Normal (upright and uniform) 
PR Interval: Prolonged (>0.20 sec) 
OR S: Normal (0,06-0,10 sec) 



Sinus bradycardia 
regular bradycardia $x&c^^ 
sinus bradycardia u^i 



First degree heart block 
555 first degree heart block 
Just prolonged PR interval 
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Simple ECG 



Second -Degree AV Block— Type II 
IMobitz II) 

Conduction ratio (P waves to QRS complexes) is commonly 2lT, 3r1 r or 4:1 r or variable. 
QRS complexes are usually wide because this block usually involv9s both bundle branches. 




Rate: Atrial: usually 60-100 bprn: ventricular' slower than atrial rate 
Rhythm: Atrial: regular; ventricular regular or irregular 
P Waves! Norm al (upright and uniform); more P waves than QRS com piexe s 
PR Interval: Normal or prolonged but constant 

QRS: Maybe normal, but usually wide (>0. 10 sec) if the bundle branches are involved 



Mobitz two 

5555 MobitZ tWO 4jI ^sj 

regular drop of QRS complex ^ 



Third-Degree AV Block 

Conduction b*ftv**n atria and ventricles is totally absent because of complete electrical block at or 
below the AV node. This is known as AV dissociation, 
"Complete heart block" is another nam e for this rhythm. 




Rate : Atrial: 60-100 bpm; ventricu Ian 40-60 bpm If escape focus is ju nctiona I, <40 bpm if escape focus 
is ventricu lar 

Rhythm: Usually regular, but atria and ventricles act independently 

P Wa<ve&: Norm al (upright and uniform); may b& superim posed on QRS complexes or T waves 
PR Interval: Varies greatly 

QRS: Normal if ventricles are activated by junctional escape focus; wide if escape focus is ventricular 



c 




Rate: 40^60 bpm 
Rhythm: Regular 

P Warn: Absent, inverted, buried, or retrograde 
PR Interval: None, short, or retrograde 
QRS: Normal (0.064) JO sec) 



Third degree heart block 
third degree heart block <ul <^ 

deformed QRS 
AV dissociation 3 



Nodal rhythm 

5555 nodal rhythm 4j| <^ 
peace maker Ji <y& c& A.V. node Ji 



peace maker Ji ^ A.V. node Ji ulj it 

inverted 
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Simple ECG 



absent \lj QRS Jl 3! 

6S ^JlSJI ^JaJL> Jbd 

regular bradycardia dja^c^^J 

QRS Jl Jx- j^Lob ^y&l.Cb 

deformed \$&& ui b ■ 
Narrow normal Ub ■ 
third degree heart block Jl jL^o 555 ^ ^ deformed 3) 

Narrow normal t^u^U) 

555 ^ jaJ 

P wave Jl ^te* „ P wave Jl 
single ui b 
Multiple uib 4- 

4Jb g\ Lol b 4- 

first degree heart block 3! sinus bradycardia li^ single ^ 

first degree heart block Jl J 
just prolonged PR interval 

555 multiple P wave Jl c*^ 3) ui 
Mobitz two 

^Atrial flutter Jl Mobitz two Jl ^ijl ^ 
bradycardia gjo* la Mobitz two Jl > 
tachycardia gjo* b atrial flutter JI3 > 

555 4Jb ^$1 l^XflJ 3) iwoJs 

Noda rhythm b*Ja ^ JJI b^ juj* 

long strip eUL> 3) diagnostic approach Jl L*Js *s 
*s J^X\j QRS Jl o^j rate Jl ^ rhythm Jl ^ 

tjasx.&j dbl P Jl ^Js> (J£l3 jjJlsl>3 

dLuA) 03^ wbgjjlA jl^loV) dJLJ o-k bids 
J3^ j^^^ (J 

segmented Jl ^sL^yi M*j 

P Jl J&> 
QRS Jl o*j» 

Page[49 > |^ 

/^~~ 7 — 3 1 ; — , — " 1 ; 



Innovation 



Simple ECG 



ST segment Jl 
*s pJSJ} jfliU Long strip Jl &j5 
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